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obferver there, before it was fecn by us. Now the difierence 
of longitude, between the two places of obfervation, being 
accurately known, the effedt or parallax, between the two 
places, is likewife known ; for the difference of longitude, by 
thefe obfervations, will be confiderably lefs than the true dif- 
ference." 

" The method of calculating the Suns' parallax, from thefe 
obfervations, is by trial ; the parallax will be fuppofed of that 
quantity, which the obfervations found it in i 6i ; hence the 
total effeft of parallax, at each place of obfervation, muft be 
computed -, and if it fliould be the fame as given by ob- 
fervaiion, it will prove the afTumption to be juft ; but if, by 
obfervation, it fhould be greater or lefs than by calculation, 
the Sun's parallax will turn out to be greater or lefs in the fi^me 
proportion.— When the Sun's parallax is known, the diftance 
of the earth, and of all the planets, from the Sun, will be 
known likewife." 

CBSER V ATIONS of the Transit of VENUS over the 
SUN, and ihe Eclipse the UN, on June 3d, 1769. 
Made at the Royal Observatory, Greenwich. By the 
RevL NEVIL MaSKELYNE, B. D. F. R. S. and 

A ilronomer. Royal. 
Communicated to the Society^ By Dr. SMITH, and ordered to be 
publi/hed, at a Meeting, May 18//6, 1770. 

TH E v/eather, which had been cloudy or rainy here, 
with a iouth wind, for the greateft part of the day, 
began to clear up at 4 o'clock in the afternoon, the wind 
having returned to the weft, the Umt quarter in which it had 
been the afternoon before, which was remarkably fine and fe- 
rene, though it changed early in the morning preceding the 
tranfic. Towards the approach of Venus's ingrefson the Sun, 
the fl<y was become again very i'erene, and fo: continued all 
the evening, which anorded as favourable an obfervation of 
the tranfit here as could well be expefted, confidering that the 
Sun was only 7°. 3' high at the external, and 4". 33 at the 
internal contaf^. I obferved the external contaft of Venus at 
7'', 10'. 58''' apparent time, widi an uncertainty feemingly not 

exceeding 



exceeding 5* ; and the internal contaft, by which I mean the 
completion of the thread of light between the circumference& 
ot the Sun and Venus, at 7''. 29^ 23' apparent time, with a 
feeming uncertainty of only 3'*' j for folong was the thread of 
light in forming, or the Sun's light in flowing round and filling 
xip that part ot" his circumference, which was obf( ured by 
Venus's exterior limb, Neverthelefs, I would not hence in- 
fer, that obfervations made by aftronomers in diftant places 
ihould agree together within fuch narrow limits •, for I know 
they will not even in the fame place, and that a difference in 
the fkill or judgment of the obfervers, in the telefcopes, and 
perhaps in fome other little circumftances, not eafily diftin- 
guifhtd, may produce much greater difagreements, efpecially 
if the Sun below, as it was here i in like manner as in ob- 
serving the eclipfes of Jupiter's fatellites, the immerfion <ir 
ertierfion fliall often feem inltantaneous, or nearly lo, equally 
to two obfervers in diftant places, and yet the abfolute times 
of the obfervations may differ a minute of time or more from 
each other, owing to the difference of telefcopes, weather, or 
other circumftances. Indeed, in the prefent cafe, the limit of 
differences is certainly much narrower •, buc what it is I fhall 
Hot at prefent venture to fuggeft, as that may better be done, 
when all the obfervations that fhall have been made of the 
tranfit arc coUefted together. 1 he telefcope which 1 uf d was 
an excellent reflefting one of two feet focus, made by the late 
ingenious Mr Short, and is the fame with which the laft tran. 
fitwas obferved hereby Mr. Charles Green. I applied the 
magnifying power of 140 times, and ufed Imoaked glafTes to 
defend the fight, which are much preferable to black or red 
glafTes, as fhewing the objeds more diftindt, and being much 
inore plealant to tfie eye. 

I SHALL now endeavour to defirrlbe, as accurately as I can, 
fome other phabnomena which 1 noted during the immerfion of 
Venus, and to mention fome others, which by fome ingenious 
perions were expeded to have been feen, but which I could 
<K>t diico\et. 
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It had been thought by fotne, that Venus's circumfefence 
might probably be feeo, in part at leaft, before fhc entered at 
all, upon the Sun» by means of the inumination of her atmof- 
phere by the Sun ; I tneretore looked out diligently tor fuch 
an appearance, but could fee no luch thing. 

I WAS alfo attentive to fee if any penumbra or duflcy fhade 
preceded Venus's firft impreflion on the Sun at the external 
coniadt, fuch a phaenomenon having been obferved by the 
Rev. Mr. Hirft, F. R. S. at the former tranfit of Venus, in 
1761, which he obferved wiih much care and diligence at 
Madrafs, in the Ealt Indies j but I could not difcern the leaft 
appearance of that kind. I would not, however, be therefore 
thought to call in queftion either Mr. Hirft's difcernment 6r 
fidelity j as 1 am fenfible that the tremors of the limbs of the 
Sun and Venus, occafioned by the vapours at the altitude of 
7°, might ealily obfcurc a faint objed. 

When Venus was a little more than half immerged into the 
Sun's difc, 1 faw her whole circumfeience completed, by means 
of a vivid, but narrow and ill-defined border of light, which 
illumined that part of her circumference which was off the 
Sun, and would otherwife have been invifible. This I might, 
probably, have feen fooner, if I had attended to it. I con- 
tinued to fee it till within a few minutes of the internal confaft, 
and grew apprehenfive that it would prevent the appearance 
of the thread of light, when it came to be formed i but it 
difappeared about two or three minutes before, as well as I 
can remember : after which the regularity of Venus's circular 
figure was difturbed towards the place were the jntt rnal contaft 
Ihould happen, by the addition of a protuberance, dark like 
Venus, and projeding outwards, which occupied a fpace upon 
the Sun's circumference, which bore a confiderable proportion 
TO the diameter of Venus. Fifty-two feconds before the thread 
of fight was formed, Venus's regular circumference, fuppofed 
to be continued as it would have been without the protube- 
rance, feemed to be in contaft with the Sun's circumference 
fuppofed alfo completed Accordingly, from this time, Ve- 
nus's regular circumference, fuppofed defined in the manner 
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juit defcribed, appeared wholly within the Sun's circumference j 

anci it ieemed, therefore, wonderful that the thread of light 
fliould be (o long before it appeared, the protuberance appear- 
ing in its ftead. 
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At length, when a confiderable part of the Sun's circum- 
ference, equal ro one third or one fourih of the diameter of 
Venus, remained ftiil obfcured by the protuberance, a fine 
ftrcam of light flowed gently round it from each fide, and 
Completed the i'ame in the fpace of three feconds oi time, from 
7'. 2(^^.20''' to 7*'. 29'. 23' apparent time ; and Venus appeared 
wholly within the Sun's lucid circumference ; but the pro- 
tuberance, though diminiflied, was not taken away till about 
20* more, when, after being gradually reduced, it difappeared, 
and Venus's circular figure was reftored. 

An ingenious gentleman of my acquaintance having defired 
me to examine if there was any protuberance of the Sun's 
circumference about the point of the internal contad, as he 
fuppoled luch an appearance ought to anfe from the refradion 
of the Sun's lays through Vcnus's atmofphcre, if (he had onej 
I carefully looked ooc lor fuch a circumltance, but could fee 
no ibch thing; neither could I fee any ring of light round 
Venus, a littW after fhe was got wholly within the Sun : but, 
I confcfs, I did not re-examine this latter point afterwards, 
when fhe was further advanced upon the Sun, at which time 
other perlbns at the obfervatory faw iuch an appearance. 

How far the ring of light, which I faw round that part of 
Venus's circumference which was off the Sun, during the im- 
merfion, may defcrve to be confidered as an indication of an 
armofphere about Venus, I fliall not at prefent inquire; but 
I think it very probable, that the protuberance, which diflurb- 
ed Venus's circular figure at the internal contaft, was owing 
to the enlargement of the diameter of the Sun, and the con- 
traction of that of Venus, produced by the irregular refraftion 
of the rays of light through our atmolphere, and the confequent 
undulation of the limbs of the two planets; the altitude of 
Venus being only 4**. 48', though the Sun's limb was more 

diflindt 
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diftrn<St andfleady than ufual at that altitude. This conjefbure 
fecms corroborated by two circumftances : one is, thatVenus's 
limb, from its firll appearance to the total imfncrfion, as well 
as attcrwaids, was very ill defined, and undulated very much; 
the other is, that her horizontal diameter, which I nieafured 
foon after the internal contact with an excellent achromatic 
cbjedl-glafs micrometer, fitted to the two-feet refledling tele- 
fcope, was only fifty-five and thrre fourths of a fecond, by a 
mean of eight trials, or about 3^ lefs than it fhould have been, 
from vhe ubiervaiions made, with the like inltrument, at the 
tranfit of Venus in 1761, by Mr. Short, Mr, Canton, Mr. 
Haydon, and Mr. Mafon, when the Sun was at a confiderable 
altitude -, and moft iikely the Sun's diameter was enlarged in 
proportion, chough it might have been difficulc to have afcer- 
tamed it by adlual measure, had time allowed me to make the 
experiment with the fame mjcrornetcr betore the Sun entered 
into a black cloutl near the horizon. 

Six other perfons alfo obfcrved the contafts of Venus her6, 
and noted fome other phenomena. 1 heir namt-s are, the 
Rev. Malachy Hitthins, a gentleman well acquainted with 
aftronomy and allronomital calculations, who has made and 
examined nryany belonging to the Nautical Almanac, and has 
been fo obliging as to come here and afUft me in making 
aflronomical obltrvations, during the abfencc of my affillant, 
Mr. William Bayley, who is gone to the North Cape, by 
appointment of the Royal Society, to obferve the tranfit of 
Venus there. The others are, the Rev. William Hirft, wlio 
obferved the former tranfit of Venus, in 1761, at Madrals ; 
John liorlley, £fq; a gentleman whom I had the pleafure of 
firfl commencing an acquaintance with during my voyage.from 
St. Helena to England, in the Warwick Eaft- India* fhip, and 
who then, and in fcvcral voyages fince to the Eaft-Indies and 
home again, obferved and calculated the longitude from dif- 
tances of the Moon from the Sun and fixed ftars with the 
greateft accuracy j Mr. Samuel Dunn, who has had a good 
deal of pradice in making aftronomical obfervattons, and who 
carefully obferved the former tranfit of Venus, in 1761^ at 
Chelfcaj Mr. Peter DoUond, whofe great fkiU in conftrufting 
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achromatic and reflcfling telefcopes ; and Mr. Edward Nairne, 
whole fkill likewife in the fame way, and in making all kinds 
of mathematical and philofophical inftruments, are fufficiently 
known to the public. 

Mr. Horfley and Mr. Dunn obferved with me in the great 
room i Mr. Hitchins and Mr. Hirft in the eattern fummer^ 
houfe; and Mr.DoUond and Mr.Nairne in the wcftern fummer- 
houfe ; by three clocks placed in the refpedtive rooms, which 
were compared with the clock in the tranfit room, before the 
external contaft, and again attcr the internal contadl was pad ; 
whence the times of the obiervations, as noted by the clocks, 
■were reduced to the time ct the tranfit clock, and thence to 
apparent time. 

Their obfervations, together with my own, are given irr 
the following table, as reduced to apparent time. 
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Mr. Dollond and Mr. Nairne ufed telefcopes of their own 
conftruclion ; but they did not wait till the thread of light was 
formed at the internal contaft, but noted the time, when 
they judged it was jull ready to be formed. The three and 
an half feet achromatic telefcopes were ihofe made with three 
objeft-glafles. 

The 
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The differences between the different obfefvations feem 
pretty confiderable, and greater than I expedled, canfidering 
that all ihe telefcopes may be reckoned pretty nearly equal, 
excepting the fix teet refledtor, which is much fuperior to 
them all i and to its greater excellence and diftindtnefs I prin- 
cipally atcribure the difference of 26", by which Mr. Hitchins 
faw ihe internal contadl before me ; as lean depend upon his 
obfervations. FoflTibly the greatnefs of the differences might 
arife from the low aliiiude of the Sun and Venus -, and then 
the like differences would not be lb much to be feared in 
places where the obfervation may be made at higher altitudes ; 
otherwife the Sun's parallax will not be decucible from the 
tranfu ot Venus with that accuracy which has been expefted. 

The other appearances about Venus, noted by the fix ob- 
fervers, which they have communicated to me are as follows: 

Mr. Hitchins remarks, that, at the firft contaft, though 
there was a tremulous motion in the Sun's limb, yet that pare 
of it which the planet entered was very well defined, and the 
firft impreffion of Venus appeared to be inftantaneous, and as a 
black, Iharp point. At ihe internal -coincidence of circum- 
ferences, the fluduation of the Sun's limb was increafed, and 
the limb of Venus beuig affefted in like manner, there was an 
uncertainty of about 10' in ellimaiing the laid coincidence; 
but at the breaking in of the thread oi light between the Hmbs, 
there was not a greater uncertainty than a lecond and a half of 
time. At the internal coincidence of circumferences, the limb 
of Venus next to that of the Sun being protuberant, her ver- 
tical diameter appeared to be longer than the horizontal one ; 
but when the Sun approached the horizon, and was fcarce 
above a degree high, Venus's horizontal diameter appeared to 
be fenfibly longer than the vertical, which was, probably, 
owing to refraftion. After the internal contadt, there ap- 
peared a luminous ring round the body bf Venus, about the 
thickncfs of halt her femi-diameter •, it was briglueft towards 
Venus's body, and gradually diminifhed in fplendor at greater 
diftances, but the whole was excelfive white and faint. This 
radiancy round the pla et feemed to him to be greater in Mr, 
Nairne's two feet telefcope than in the fix feet Newtonian 
refi^^ctor. P 2 After 
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After the fecond or internal contaft, Mr, Hirft left off 
obferving with Mr. Dunn's two feet refleftor, and had a fight 
of Venus in the fix fept Newtonian refleftor, in which he 
thought he perceived a glimmering of light about the upper 
part of the circumference of Venus, or that part of the planet 
which entered laft into the folar difc. 

After Venus was got within the Sun's difc, a light a little 
weaker than that of the Sun, of a purplilh colour, appeared 
to Mr. Horfley, to the left hand of Venus, which is really to 
the right, the telefcope inverting objeds. This light he faw 
for fix or feven minutes. 

From 7'' 28' zS^ to 7'' 28' 30^ apparent time, Mr. Dunn 
faw a very faint rim of light at Venus's exterior limb. After 
Venus was wholly on the Sun, he faw a faint ring of light 
furrounding her, both with the three and a half feet telefcope, 
and Mr. Nairne's two feet refleflor. 

When one third of Venus's diameter was entered upon the 
Sun, Mr. DoUondfirft faw a light about the exterior limb of 
the planet : this light, during all the time of its continuance, 
appeared rather reddifti, and in all refpefts like irregular re- 
fradted light. After Venus was wholly entered upon the Sun, 
he faw a faint ring furrounding her. 

After Venus was wholly entered upon the Sun, and her 
exterior limb was near one of her femi-diameters diltant from 
the Sun's circumference, Mr. Nairne law a faint light round 
the planet, rather brighter and whiter than the body of the 
Sun. 

Fortunately, the weather was as favourable for the ob. 
fervation of the eclipfeof the Sun, the next morning, as it had 
been the evening before for that of the ingrefs of Venus upon 
the Son •, which is of the more confequence, as the compari- 
fon of it with the obfervations which may be made of it in the 
northern and eaftern parts of the world, will ferve to fettle the 

longitudes 
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longitudes of thofe places, and confequently rettder the obfer- 
vations which may be made there of the tranfit more ufeful and 
valuable. 

I OBSERVED the beginning of the eclipfe at iS**. 38'. 54.", 
and the end at 20^ 23'. 30^' apparent time, with the 2 feet 
refleftor, ufing the magnifying power 90 times. And at I9^ 
29'. 31' apparent time, I obferved the greaieft eclipfe, at 
which time 1 found ihe remaining lucid parts of the Sun 
15'. 15*, with Dollond's micrometer, affuming the horizontal 
diameter of the Sun 3 1''. 3 1^ whence the value of the fcale of 
the micrometer was determined for the prefent purpofe. 
Hence the eclipfed parts of the Sun were 16'. i6*, or 6 dig. 
II ',6 2 on the northern part of his difc, 

Mr. Hitchins obferved the beginning of the eclipfe with a 
three and an half feet achromatic telefcope magnifying 150 
titnes (the fame with which Mr. Dollond obferved the contads 
of Venus), at 18" 38'. 59^ and the end of the eclipfe with 
the 6 feet reflector with rhe magifying power 90, at 20''. 
23'. 36* apparent time. And Mr. Samuel Dunn obferved the 
beginning of the eclipfe at 18''. 39'.9^ and the end at 20''. 
23'. ^3^ with the other three and an half feet achromatic te- 
lelcope, magnifying 140 times, the fame with which he ob- 
ferved the contatks of Venus. Several inequalities in the 
Moon's circumference, leen upon the Sun's difc during the 
eclipfe, were diftinctly difcerned by all of us, the air being 
very clear, and the objefts fleady. 

The whole feries of meafures of the lucid parts, which I took with the 
achromatic objeft glafs micron)eter applied to the 2 feet telefcope, was as 
follows. 
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